Summary.-Data from the Los Angeles County Cancer Surveillance Program (CSP) from 1972 to 1975 were used to study the descriptive epidemiology of testicular cancer and prostatic cancer. The very high black/white ratio and late age peak of cancer of the prostate contrasted sharply with the very low ratio and early age peak of testicular cancer. However, both sites had higher rates among upper occupational and social class groupings. Available descriptive and analytical research suggests that the etiology of prostatic cancer is most probably related to hormonal influences rather than to a horizontally transmitted agent, while the etiology of testicular cancer is most probably related to endogenous or exogenous hormonal influences in utero or in infancy, or to in utero exposure to other exogenous agents.
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THERE IS A LARGE BODY of medical literature on the epidemiology of femaJe genital cancer, and many risk factors for these diseases are carefully defined. Studies of male genital cancer, particularly of the testis and prostate, have been less frequent, despite the fact that testicular cancer rates have substantially increased in recent years (Clemmesen, 1968; Petersen & Lee, 1972) and that in the United States the prostate is already the second commonest site of cancer in the male (Cutler & Young, 1975) . Prostatic cancer rates have also been reported to be rising in various populations (Wynder et al., 1971; Krain, 1973) . In fact, age-adjusted prostatic cancer rates for black males in Los Angeles County are higher than the rates for any other site for either sex or any racial-ethnic group.
Descriptive epidemiological data from a population-based Cancer Surveillance Program can be readily used as an initial approach in forming and testing hypotheses. With the aid of census data to provide denominators when available, we have begun to explore such variables as occupation, marital status, social class, histological type, age, sex, race, and secular trend on a site-by-site basis in Los Angeles County. We report here our current findings of 2 sites, prostate and testis, remarkable for their contrasts, yet possessing several common characteristics. Since the black and white populations are larger than the other racial-ethnic groups, much of the discussion will be limited to these 2 groups.
MATERIALS ANI) METHODS
The Cancer Surveillance Program (CSP), a comprehensive population-based cancer registry of Los Angeles County, has now accumulated 4 years' incidence data (1972) (1973) (1974) (1975) . The methodology has been discussed elsewhere (Hisserich et al., 1975) . The CSP demographic data, including occupation and industry, age, race, sex, and marital status, are abstracted by trained medical record technicians from hospital admission sheets and from medical records. As in the 1970 census, whites are divided into "MexicanAmericans" and "other white" (non-Spanish) categories using the detailed Spanish surname list, including optional name endings (U.S. Bureau of the Census, 1969 Unlike other variables collected by the CSP, social class (SC) is assigned on a geographical not an individual basis, as determined by census tract of residence at the time of diagnosis, using the two-factor Hollingshead Index (Henderson et al., 1975) . Since other cancer sites with well-known social-class patterns (e.g. breast and cervix) show the expected social-class distributions, we feel it is unlikely that this method introduces systematic errors in studying broad social-class categories. However, efforts to study the social-class distribution in blacks by this method have proved more difficult, apparently owing to upward social-class mobility by segments of the black population since the 1970 Census; i.e., black populations in the upper social-class census tracts are substantially underestimated.
The CSP makes adjustments of census data to allow for intercensal growth and undercounting (Siegel, 1973) . Zero growth is assumed for whites (Los Angeles Regional Planning Commission, 1972) Age-adjusted incidence rates are calculated by the direct method using 10-year age groupings from the U.S. 1970 population as the standard. A summary x2 test (Mantel & Haenszel, 1959 ) is used to measure statistical significance.
RESULTS
Perhaps the most striking finding in examining the 2 diseases simultaneously is the virtual absence of testicular cancer among blacks in Los Angeles County, while prostatic cancer among blacks is twice as frequent as among the other racialethnic groups ( 58-62 (477) 0-6 differences between racial groups hold at all age groups for both sites. The characteristic rapid increase in prostatic cancer rates begins at age 40, in sharp contrast to the 25-35 peak age for testicular cancer (Fig. 1 , testicular cancer in blacks omitted since there were only 11 cases). We continue to see increasing rates in Los Angeles County in the 1970s for cancer of the testis in whites (Fig. 2) . Mexican-Americans and blacks show large variations between periods, owing to small numbers, but there is yet no evidence that the testicular-cancer rates in these groups are also increasing. Prostatic cancer rates are more stable, and trends are therefore clearer. Black prostatic cancer rates have shown a modest but steady increase. MexicanAmerican rates, on the other hand, have increased more substantially and appear to have caught up with and surpassed those of whites, whose rates have shown a slight but steady decline (Fig. 2) .
Although the results of previous studies of cancer of the prostate by social class (SC) have been inconsistent (King et al., 1963;  Office of Population Census Surveys, 1971) we find a higher risk among higher social classes with overall age-adjusted rates in whites in SCI (high social class), 23% higher than in SCV (low social class) ( Table Ila) . Table Ila Social Class I does not have a second peak, and Social Class V has a single peak in the interval 45-55 (Fig. 3) . The significance of this delayed peak in the lowest social class is unclear, but has been previously reported (Petersen et al., 1977) . Given the problem of estimating denominators in the higher social classes of the black population and in the absence of data on incidence before 1972, we looked at prostatic cancer mortality using the same social-class criteria for blacks and whites in Los Angeles County from 1969 to 1971 (Table Ilb) . Neither a positive nor negative social-class trend is apparent for either blacks or whites. It seems unlikely from these results that much of the racial differences in prostatic cancer rates is explained by social-class differences between the races. Failure to find a positive social-class trend in whites (and blacks) could be related to different survival rates among the different classes.
When grouped into large occupational subcategories, testicular and prostatic cancer appear remarkably similar (Table   III) . These groupings offer further evidence of a positive social-class distribution for the 2 diseases, since "white collar" subgroupings such as professionals and managers have more cancer than expected, while "blue collar" occupations such as labourers and operatives have less than expected. Cadmium exposure has been suggested as an etiological agent for prostatic cancer. Occupations involving possible cadmium exposure such as welding, painting, metal plating and photography (Hamilton & Hardy, 1974) do not show significantly higher than expected prostatic cancer rates in Los Angeles County during the study period (Table   IV) . The ratio of age-adjusted prostatic cancer rates in ever-married (EM, 4898 cases) to never-married (NM, 332 cases) white males in Los Angeles County is 1-2, in contrast to that for cancer of the testis, which is more common among never-marrieds (EM/NM -07; 231 married, 123 never married). By age, these effects are limited to the highest-risk age groups (for prostate, the ratio in men less than 65 is 100, while for testis the ratio is 1-51 in men under the age of 25 and 0 59 for the 25-55 age groups combined).
Although overall testicular cancer rates peak in the 25-35 age group, this is not consistently so for all histological types.
As expected, embryonal carcinomas (38% of all cases) and teratocarcinomas (90 of all cases) peak considerably earlier than seminomas (480 of cases) in this series (under 25 in the former, compared to a broad peak in the 25-45 age groups for the latter). The deficit of cancer of the testis in blacks is present for all 3 major histological types; however, in MexicanAmericans the age-adjusted rates for embryonal carcinomas are actually similar to rates in whites. Although there is a suggestion of a positive social-class trend for both seminomas and embryonal carcinomas, the effect is stronger for the latter histological type (ratio of highest SC to lowest is 1 7 for seminomas but 5-7 for embryonal carcinomas). Teratocarcinomas could not be analysed by social class because of the small number of cases. (Glantz, 1964) . Alcohol depresses testosterone levels (Gordon et al., 1976) and liver disease leads to hyperoestrogenism (Sites & MacDonald, 1974) . The studies of Ogawa (1964 Ogawa ( , 1967 (Greenwald et al., 1974) . Also both castration and oestrogen therapy have a palliative effect on advanced prostatic cancer (Huggins & Hodges, 1941) and prostatic cancer is seemingly unknown in castrates (Hovenian & Deming, 1948) . Furthermore several studies have shown an association between benign prostatic hypertrophy (BPH) and prostatic cancer (Armenian et al., 1974; Sommers, 1957) , which suggests a role for dihydrotestosterone (DHT) in the pathogenesis of the disease. DHT is the major androgen promoting growth of prostatic tissue, having been derived from testosterone in the endoplasmic reticulum or nuclear membrane of prostate cells (WVilsoni, 1972; O'Malley, 1971 (Franks, 1973 (Noble, 1977) .
No studies have shown that administration of androgen affects sexual drive in niormal males, but such hormones can induce libido in eunuchoid or impotent males (Williams, 1974) . Thus, if increased androgen levels do increase risk of prostatic cancer, and if androgen levels do control sexual behaviour, we would expect that factors associated with increased sexual activity might also be associated with prostatic cancer. Much epidemiological evidence may be interpreted to support this; for example, the risk of developing cancer of tlhe prostate is associated with marital sta.tus, with nevermarried men at lowest risk and divorced men at highest risk (King et al., 1963) ; and an increased risk of prostatic cancer has been found in men with increased coital frequency (Krain, 1973) .
The sexual-activity factors also support the second hypothesis, which we will call the "horizontal transmission theory", assuming sexual transmission by an infective agent. Additional evidence supporting a venereally transmitted agent, in the etiology of the disease comes from animal studies, in which prostate carcinoma has been induced in vitro by the SV40 oncogenic virus (Paulson et al., 1968) . Findings of virus-like particles in human prostatic cancers (Tannenbaum, 1968) and the increased incidence of cervical carcinoma reported in spouises of prostatic cancer patients (Feminella & Lattimer, 1974) lend more support to this hypothesis.
The extremely high rates among blacks compared to other racial-ethnic groups might help to clarify the relative plausibility of the "hormonal" and "'horizontal transmission" hypotheses. It seems unlikely that these differences have an entirely genetic basis, since in African blacks this disease is reportedly much less common (Wynder et al., 1971 ; HIigginson & Oettle, 1960) . In Rhodesian blacks, for example, cancer rates for all sites combined are higher than for American blacks, but rates for cancer of the prostate are less than half the American rates (Doll et al., 1970) . The high rates of cervical cancer in black females in Los Angeles County have suggested a possible common etiology between the 2 diseases. However, the CSP data show that, unlike cervical cancer, prostatic cancer in whites shows a positive association with both social and occupational class, and cervical cancer rates are very high in many parts of the world where prostatic cancer is uncommon. These findings argue against a common cause for the 2 diseases, and suggest that the racial differences in cancer of the prostate observed in Los Angeles are not related to the factors responsible for high rates of cervical cancer among blacks.
The parallel between age-specific rates in blacks and whites over all age groups seems to indicate a common causative factor, yet one that is encountered more frequently among blacks than whites. Nutrition (the Western diet) has been offered as an explanation for much of the international variation in rates of hormonedependent cancer sites (Berg, 1975) black-white differences in prostatic-cancer rates seen in this country, since largescale surveys have revealed no major nutritional differences between racial groups within a social class (McDonough et at., 1965) . To satisfy the "hormonal theory" one would have to postulate increased "maleness" in terms ofandrogenoestrogen balance for black males in this country, unrelated to major nutritional differences. Unfortunately, we know of no large-scale surveys on androgenoestrogen levels in black-white populations.
To differentiate fully between these 2 hypotheses more studies are clearly needed. Studies of the incidence of cancer of the prostate in populations of celibate males and of hormone levels in high-and low-risk populations would be particularly useful.
Testicular cancer
As with prostatic cancer, the rates of testicular cancer in blacks may provide an important clue to etiology. African blacks, like American blacks, have extremely low rates (Higginson & Oettle, 1960) making cancer of the testis, together with Ewing's sarcoma, unique among non-melanin-related sites, in that migration has left rates essentially unchanged. This may suggest that genetic factors are important for susceptibility to disease in this racial group.
Cryptorchidism is the most important known risk factor for cancer of the testis (Mostofi, 1973) . Although there are several theories for the high incidence of cancer in cryptorchid testes (Morrison, 1976; Li & Fraumeni, 1972) , much of the evidence favours hormonal imbalance; i.e., the hormonal milieu responsible for the maldescent may also be responsible for the disease. This is supported by the finding of an increased risk of testicular cancer in the contralateral descended testis in patients with cryptorchidism (Johnson et al., 1968) and by the still increased risk of testicular cancer after orchiopexy (Dow & Mastofi, 1967) .
It is well known that hormonal factors are responsible for normal testicular descent, and that administration of human chorionic gonadotrophin can induce descent in young males with undescended testicle (Goodman & Gilman, 1970) . Animal experiments have shown that nonsteroidal oestrogen treatment of pregnant mice can lead to undescended and hypogenetic testes (Nomura & Kanzak, 1977) . Similar abnormalities have been reported in male offspring of women exposed to diethylstilboestrol (Cosgrove et al., 1977) and to oral contraceptives (Rothman and Louik, 1978) during pregnancy. Significantly, hypogenetic testes are also at high risk of cancer (Haines & Grabstaldt, 1950) . Additional supporting evidence of a hormonal basis of cancer of the testis comes from experiments which have shown a high incidence of interstitial testicular tumours after oestrogen implantation in mice (Pugh, 1976) .
Since testicular maldescent is related to events in utero, it is likely that maternal hormone levels are important. This is consistent with the positive social-class distribution, since female cancers thought to be related to oestrogen excess have similar distributions (Mack et al., unpub.) . Like other endocrine cancers (Cutler et al., 1971; Weiss et al., 1976) one might expect to find testicular cancer rates as well as testicular maldescent to be increasing with time. The CSP data support that expectation, whilst an increase in cryptorchidism in army recruits over the last 50 years has been reported in other surveys (Campbell, 1959) . In utero exposure to exogenous oestrogens could also be a factor in the increasing incidence of the disease. If hormone levels after birth are also important, it is tempting to attribute the excess in never-marrieds to a hormonal imbalance which is responsible both for their failure to marry and their disease. This concept also fits nicely with the "hormonal influence theory" for prostatic cancer, i.e. higher androgen/ oestrogen levels in blacks should lead to more prostatic and less testicular cancer. However, others have reported that married persons are at increased risk for cancer of the testis (Graham et al., 1977) and it is possible that the effect observed here is related to the social-class distribution of the disease (higher social-class men marrying later than the general population).
Although exogenous and endogenous hormones could explain many of the important epidemiological features, the age distribution (peaking in the late 20s and early 30s) and the racial and socialclass distributions could also be explained by in utero exposure to other environmental agents such as radiation or other drugs to which higher social-class whites may be differentially exposed. 
